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1'

Problem

Academic performance differences within equal ability groups
have been correlated with the way.students select and use differing
information trocessing strategies. In fact, information processing
or learning strategies may be more Tuhdamental determinants of
learning performances than actual abilities. Further,-traifting in
how to select and use more efficient techniques and strategies for
selecting, Storing, manipulating and outputting information should
euhance.learning performance. Sources of information and strategies
for processing informetiOh.presently used by high and low ability
students can be related to student performance, thus identifying
strategies which can be used by the student to improve his perform-,
ance. These validated 'information processing strategies can be
used to help improve student performance in the Air Force training
system. The initial requirement is based on the needs within the
Advanced Instructional System to identify performance-facilitating
strategies. The strategies should enable improved learning perform-

. ance and transfer of training to the job situation.

Approach

This project has involved three basic steps: the identifiC-
.

tion orpotentially effective and trainable learning strategies,
the development,of methods for teaching these strategies to students,
and the assessmept of the effectiveness of the strategies in the con-
text of academic-like tasks.

`Ca

The identification of effective strateg s has°been accomplished'
using information gathered from a review of the educational and
psychological research literatdre.dealing with strategies, and from
an analysis. of respofises to the specially developed Learning Strategy
Inventory (see Dansereau, Long, McDonald, & Actkinson, 1975.). The
results of\research with ,the Inventory indicated that students could

/ be profitably trained on four aspects of, the learning prpcess: the
identification of important, unfamiliar, and diffidult material, the

(csapplication of t chniques for the comprehension and retention of this
-identified material, the'-efficient retrieval of this information ut4er
appropriate circumstances, and the effective copihg with internal and
external di tractions while these other-processes are being employed.

After these four areas of needed improvement were identified,
specific strategies relating to each of these aspects were extrapo-
lated from the educational and psychological literature. The process of
applying techniques for enhanced comprehension and retention was
believed to be most critical, consequently three alternative compre-
hension and retention techniques or strategies were extrapolated

6
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(pqraphtasing,'queStion-answering, and the use of visual imagery)
Methods for training,the strategies related to the four aspects
of the learning process were deVefOped and capbined in an integrated,
prototypical training program.

,

As a .basis for assessment of this program, three groups of students
were given the strategy. training program; the only diffe c

these groups was in the type of comprehension and retention
lti.
nique

with'which they were provided (paraphrase, question- answer, or Wages).
. A.fourth group (control) did not receive trainng,. but was asked to -

respond to the dependent Meashres.

Results
-

The results of thissstudy indicated that the training program
dramatically improved long term retentiort of academic-like material.
On one dependent measure, the training groups performed at a le4el
that was -approximately, 45% higher than that of the control group._
Minimal strategy training showed significant-results in long term
retention, although no reliable differences were found in immediate
testing. -

. "\I
Conclusions

Analysis of the results suggest that the maximum effectivese
of the connection-techniques was not achieved with the Short ,training
prdgram used. The paraphrase and imagery connection techniques train-
ing should be further refined while the question-answer technique

Q.should be dropped from future consideration as,it did'not show superior
results to the - other: two techniques in any aspect. .

111 summary, this pl\oiect haStprven to be very successful, an
effective strateg training program has been created, modified,"and
assessed. We fe 1 thislraining program sufficiently effeCtive to
warrant immediat impleEent4tion.

O
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PREFACE

"AP

I This,repor documents-the development nd prelimi-
nary assess tent f a learning strategy tra ning program.
Research was omplished under Project ll ll, Advanced
Technology for. Air Force Te'Ohnical Traini g. Dr. Marty
R. Rockway was the Project Scientist, Dr Gerard Deignan
was the Task Scientist until i'June 197 and Dr.
Ronald Spangenberg was the Task Scient st from 1 June
1974 to, the present. Research contai dd in this report
was conducted under, the provisions o Contract Number
F41609-74-070013 with Texas Christi -University,
Institute for the Study of Cognitiv Systems, Fort
Worth, Texas,- 76129.. Dr. Donald F. bansereaU was the
Principal4Investigator. Tnas research is based upon
work reported under the presentvcontract F41609-74-C-

' 0013 in AFHRL- TR- 74 -70, Leartq' Strategies: A Review
.arid. Synthesis on the Current literature, and upon
preVious work performed by the contractOtdunder Contract.
Number F41609-73-.C-0023. This previous. work.resulted
in the pUblication of AFHRL-TR-73-51(I), Factors
Related to Developihg Instructional Information Sequences:
Phase I, and AFHRL-TR-51(II, Factors Relating tb.the
Development of Optimal Instructiona/ Information
'Sequences.

, 1

The contributions 'of knowledge and time made by
numerous individuals-in the local communities and

f hib research. Cooperation of Dr. James
academic impelled the development and successful
completion o
Eaerwald, Psych6logy bepartment, University of Teas
at Arlington and Drs. Howard Clark and Larry WiSe-,
TexasWesleyan College in recruitment of student subjects
was deeply appreciated. Theexcdllent combined'
coordination and cooperation of. the Texas Chtistian
University psychology Department Faculty, Dr.CVirginia
Jarratt, Harris School of Nursing, Dr. Jo Jariles, School

. of Education, Dr. Wi E. Tucker, Graduate Dean-Religion,
and Dr. W. L. Reed, Dean of Undergraduate Religion
in encouraging student participation,played an imvortant.

.krole in completing this training program.
'
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INTRODUCTION

Xn'this section of the report we will discuss, the
rationale of the research program:by comparing teaching
versus learning manipulations with regard to their_
educational impact. Following this, iscussion, we will
present a brief overview of the research program.

Teaching Versus, Learning Manipulations'

Educational research and' development efforts have
been tireted almost exclusiVely at-the improvement of
teaching: Th*.s relative neglect of the learning, aspedt4..
of education is .probably unwarranted; especially when
one considers the importance of ameliorating, the transfer
of classrdbm knowledge and skills to the job situation.

Attempts at seekinCimproved teaching methods*with-
out consideration of le#ner strategies have been plagued,
with difficulties. Firsis.there seems to be very'little
evidence for the.diffewntial,effectiveness of distinct
mete- of instruction:1Dilbin & Taveggia (1968), in an
extensive review of the educational literature, concluded
that there is no difference among very distinct college
teaching techniques as measured by student performance

' on final examinations. With regard to more specific
teaching manipulations, Dansereau and others (1974) (a),
for example, reviewed the literature related to the
effect of instructional sequencing on comprehension and
retention. According to.thej.r review, even comparisons
of random-versus logical.sequences of programmed
learning material reflect little or no differences in
subsequent performance.

An exclusive focus on teaching-methods not only
has the potential of being virtually, ineffective but p
also may lead to inadvertent reinforcement of inappror
priate and non-transferable learning strategies; For '

example, many approaches to teaching implicitly encourage
rote memorization, a strategy which may inhibit the
integration of information with other parts of the
hemory system. A lack of integration can severely limit,
the facility with which such information is retrieved
in contexts different from the original learning
situation. Such a strategy could substantially retard
the transfer of knowledge to a job setting.

04013
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'Education, by not stressing learning strategies, may
discqurage students from developing and exploring new-
strategies, arid in so.4ing limit the students' aware-
ness of their cognitive capabilities. 'This problem
becomes critical when there is a mis-match between a
learner's strategy and his capabilities,' Most of us
know individuals 'whb spend inordiriate amounts of time
memorizing college or high school level materials and
are still barely "getting,by." Such an individual's
persopal,:intellectual, and social development must
certainly suffer from the pressures created by this
type of situation.

In summary, exclusive emphasis on teaching methods
may lead to ineffective instructional manipulations, may
force students to develop non-transferable and inefficient
strategies,"may limit a student's cognitive awareness,
and may, consequently, extract a iargeemotional toll
from the'student. Clearly, educators and researchers
shauld.,re-direct at least'some.of their efforts to Ithe-
deifelopment and training of appropriate learnipg
strategy,iskills. The experimentakproqram to be
Oescribed in.this report is a step in this direction.

'Before outlining the structure of the present
program, we will provide.a brief overview of the basis
"of learning strategy development. While the focus on
teaching methods stems directly from the behavioristic
influences that pervaded psychology up until the mid-
,/50's, the potential for'improving /earning arises
from ,the developments associated with cognitive psychology.
As,opposed 'to behaviorism, the cognitive approach
emphasizes the role of tithe organism's "covert" manipu-
lations of the incoming stimuli in pi.edicting responses.
Since the early 1960's, the cognitive approach has
replaced behaviorism as the dominant school of thought.
in experimental psychology. As is usually the case,
applied research and development lags behind basic
research. Presently there is a large amount of information
available from basic cognitive stuaies that needs to be
translated' into the educational domain. Much of this
information relates to learning strategies,'when they are
defined as methods of selecting, storing, manipulating,

. managing, and outputting information. A previous report
(Dansereau arid others, 1974) has, reviewed and synthesized

00914
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the recent developments ip the educational and psycho- .

logical literature potentially related to the creation
and training ofleffective learningkstrategies. This
review and synthesis has provided a basis for the 1

develophent of the research.

Structure of Research Program

The present project has identified potentially
effeati4e learning strategies, developed methods of
teaching these strategies to students, and assessed .

the effectiveness Of the strategy training using
academic-like materials. The identification.of
.effective strategies was accomplished by using infor-
mation gathered from the previously cited literature
review ana from an analysis of responses to an extensive
self-report inventory (Learning Strategy Unventory).,
This self-report inventory which is described in
Danspreau and others, 1975, was designed to examine
potential strategies uncovered by ourreview of the
research literature.

Following identification 1:if potential strategies,
oOnsiderable effort was devoted to developing methods

;

of training students to utilize the identified strategies.
The first informal examination of these training methods
took place in the context of a pilot study. Based on
the findingsfindings of this pilot work, the training materials
and procedures were, modified and extended. The resulting
training program was then assessed formally.

DEVELOPMENT OF THE STRATEGY TRAINING PROGRAM

In this section of the report we will describe the '

strategies selected for training, the overall structure
of the training program, the stimulus materials for each
aspect. of the program, a brief review of the pilot study,
and the revisions in the stimuli and procedures that
resulted from thib pilot work. 1

Strategies Selected for Training

Persona required tp learn material must be able to \
identify the important, difficult, and unfamiliar portion
of the material, apply techniques appropriate to the
comprehension and retention of this material, and subse-

10
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quently retrieve the material unor appropriate cirmim-
stances., Further, if the processes are to flow
efficiently, the #dividlial must be 'able po.cope with
interftal and exterxal distractions (that is, he must be

\able to concentrate).. Reponses to the Learning Strategy
Inventory (see Dansereau and others, 1975) and'anecdotal
reports indicate that.gtudekts could benefit fkam.train-

- ing on all four of the,aspects mentioned above. Also,
the recent literature ted to strategies indicates

4that effective techniq2s: for dealing with these aspects
of learning do exist. T erefore these four processes
were incorporated intb a coherent, integrated strategy

- training program. The components of which will now be
elaborated. / I

i .

Id4ntification okImportant, Difficult, and Unfamiliar
Portions 'of theaterial . .

Data from the Learning Strategy Inirentory responses
'suggest that better students perceive themselves .as
reading more flexibly. That is, the presumably alter
their reading rates depending on the importance,
difficulty, and familiarity of the material. In order
to read or study flexibly; a student, must first be able
tb accurately judge the importance,-difficulty, and
familiarity of the material with which he is dealing.
Accurate identification of those portions of academic
material that require more careful reading and/or
studying should lead to more effective use of'study
time. To aid the student, in making these'decisions,
a set of instructions and experiences or producing and
using "understanding" ratings were developed for use
jin the training program.

0-

Carroll (1966), Danks (1969), and Schwartz, Sparkman,
& Deese (1970) have used "comprehensibility" or fiunde4-
standing" ratings in a variety of approaches to reading
research. It can be concluded from these studiea that
the subject-produced,"understandine ratings are highly
related to reading rat;-readability as measured by
word and. sentence counts, and canprehension as measured
by standard reading tests. It would seem then that
giving students experience in r4ing their 'comprehen-
sibility" or "understandihg" of small segments of text
would assist them in deciding which material requires

11
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further reading or studying. A nine point self-report
scale reflecting 'both degree-of understanding and

t
anticipated degree of future recall was developed for

this purpose..

Techrniques Appropriate-to' the' comprehension and Retention

of Information
0

The Learning Strategy Inventory resultSindicated.
that 'students, especially poorer students, often bypass

or memorize' material that they have difficulty under-
d

standing. One reason for this,ineffective approach to
learning may be the.,legik of effective strategies in the
studentp' rep moires'. f so,..training,,students to use ,

appropriate 1 rning techniques should improve academic
performance.: is,aspect of the training:process has
formed the corneTtone of. our training program.

.
/

4r,

Difficulties in pomprehension and retention of

...acadeMic material.probably.-dtem froM at, least twa'sources.
First,' many itudenes,ten4te receive inforQation

'
lipassively and consequently do not actively integrate it
into their existing cognitive structures (this integra-
tion process is surely a prerequisite for "true"
understanding). Second, many stvdentA apparently do
not attempt to produce multiple memory representations
(that is, encodingsl of the same material in order to
enhance retrieval (especially in contexts that differ
from the original learning situation). If these suppo-
sitions are correct it seems reasonable to train.students
to actively encode information (that is, put it in' a.
form that is compatible with their memory systems)
after a segment of material has been listened to or

read.

The active integration of infollnation into an
ihdividual's cognitive structure has been considered
in the basic educational and psychologiCal research
literature under the rubric of mathemagenic behavior.
The mathemagen4 concept was created Eby Rothkopf

(1966) and is literally interpreted as behaviors
Which give birth to learning. The research that h6s%
been done, in this area has provided a basis for V-

developing the comprehension and retention techniques.

12
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used in the present program. Also contributing tp the
development of these techniques has been research
resulting from recent emphasis in cognitive psychology
on memory encoding (see Melton & Martin, 1972, for a
sampling of this work). The most direct contributions
of this area have come from research on mnemonics (for
example, Bower, 1973) and visial imagery (foreRample,.
Paivio, 1971). Both of these bodies of research support
the notion that multiple encodings are more effective
for siibsequent retrieval than single encodings.'

Three techniques werevtdeveloped for the enhancement
of comprehension and retention: the question-answer
connection techhique, the paraphrase connection technique,
and the image=ry Connectio4Aechnique. .Each of these
three techniques and their associated training procedures

,:will be discussed separately.

The.question-answer. connection technique. This
technique evolves directly frit= studies assessilig the
Mathemdgenic utility of ggegtioni inserted before,'after,
or within textual material. large number of investi-
gations (for example, Frase, 1968; Ilershberger & *Terry,
1964; Rothkopf & Bisbicos, 1967) have shown ihat.if
studpnts are given' a chance to review sexperiMenter-
genOated questiOns it seems to facilitate cqMprehension
and retention, and that this enhancement is Igreater when

'questions are placed-after the material to Nilich they
'refer. Flirther, different types of questions apparently
can have different effects: "high level" analysis and
evaluationqquestions seem to prompt more thorou!h study
and cognitiv reorgdni tion, while factual queittions
influence onLy attent n to facts (Hunkins, 1968). To
date, research on t e issues Ns dealt exclusively
with experimenter- g--rated questions (primarily a teaching
manipulation). Why not train students to generate and
answer their own "high-level" questions after short'

. segments of text (primarily a learning manipulation)?
One aspect of the present training program is designed to
do just that.

'The following steps for question-answer connectio6.
training were employed in the pilot study (subsequen't
modifications of these steps were made for the formal
assessment study,' see "Modifications of the Training
Ppogram for the Formal Study" section.

Q 13



A
1. The subject was made aware of the,general

nature of the question-answer technique, and the prior
research supporting-the effectiveness of this technique..

2. To familiarize the student with the types f
questions and answers we felt would be effective, h
was given 'experience.in determining which parts of n
'experimenter-generated question and answer correspo ded
to the-portions of a paragraph from which the question
and answer was constructed. Further, to,,,give the
student a framework for constructing his, own questions
and answers,' he was exposed to a number of models of
step-by-step,constructions of questions and answers
produced by the experimenters. ,

3. The student then went through adseries of
trials in which he read a paragraph, created his own
question-and answer, which presumably captured the main
idea of the'paragraph, and then ch6cke hid question
and answer against one generated-by the experimenters
as.an example f a correct application' the queston-
answer oonnec technique. A large n er of
unrelated paragraphs varying in content and comprehensi-

?.
bility were used in this exercise..

4. In the next phasel-the student encountered wo
'related paragraphs in succession. He was required,to
form a question and.answer to the first paragraph, and
where possiblei-expand and modify that question and
answer to include the material presented in the second
paragraph. This practice on developing more complex
and inclusive questions and answers, wa again supported
by experimenter-generated feedback..

5. In this section of the progr the stude t
was again required to expand and modify questions and
answers to-include later-material. Rather than j
pairs of related paragraphs the material in this hise
consisted of multi-paragraph articles extracted.f om
Scientific American.. Thls task presumably most osely
approximated tasks facing the student in real-wolld
academic situations.

O
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The paraphrasA connection technique. The develop-
ment of this techhique is supported by the research of
Bauman & Glass (196a), Gay (1971), and Ausubel &
'ouseff (1965). Their findings indicate that experi-
menter generated summary-like reviews and organizers
enhance comprehension and retention., Again, analogous
to Our extrapolations from the questioning research, the
notion pursued in the present program was the training
of students-to produce their own summaries in the form
of paraphrases. The training steps involved With the
paraphrase cOnnettign technique are directly analogous
to those described-(in conjunction with the question
and answer technique. In fact, the same stimulus material
was used in both cases.

The imagery connection technique. Paivio (1969,
1971) and many others have reported that concrete Verbal
material and/or in ructions to form visual images lead

. to better performance. (when comparep with appropriate
'control groups) in tasks using serial lists, paired
associates, and sentences. One of the next steps in
determining the potential ,of imagery fOr enhancement
of the academic learning process would be the extension
of the "instructions to image" research into the domain
of prose material beyond the leVel of the sentence. To
make this step, extensive-training, not merely instr -
tions to image, is probably required. The Apect of

A nthe present researchyrograw under discuss has been
designed to do this. Again,' the steps in training ar
directly analogous to those outlined in the discussi
Of the question and answer technique, and the stimulus
materials used are identical.. The only difference is /

that after reading a paragraph the student is asked
to draw or verbally describe the visual image he has
created to capture the main ideas of the material.
Feedback occurs in the form of experimenter-generated
drawings.

The three techniques discussed: question-answer,
paraphrase, and imagery) comprise our attempts at
*roving -the Second phase of the leang process:
'comprehension And retention of the identified material.
For'the purapses of the pilot and formal studies these
techniques were .taught separately to'dtfferent groups-of

, students and the resulting performances were'comparea:
liowev6r, it is,probably true that these techniques are

a
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ti os

differentially effective depending on the type of material
the student is .dealing with (concrete material mdy be
most 'easily dealt with by the imagery technique, eta.). ,

Thus, in future work,sa student should probablybe trained
in all three techniques and given guidelines on when to
employ them. Further information on this issue will be
presented in the discussion of the results" of the formal
assessment study.

,r

Techniques Appropriate to the Retrieval-of Stored
Information

The third phaSe of the learning'p'rocess that
have identified as requiring improvement isthat of
retrieval. 'Subjective reports from students andT./

studies-demonstrating "tip of the tongue" behavior
(Brown &.McNeilX,1966); and "feeling Of knowing:
(Hart, 1965) indicate that stored items are frequently
available, but at least temporarily, not accessible.
When an individual encounters such a station he.may.
give up, randomly search, or attempt to execute.a
systematic retrieval strategy. It appears that students
often opt for the first two alternatives, rather than
the third. This :is unfortunate in that systematic
attempts at retrieval often lead to qgocess. Lindsay
Norman (1972) give'a brief example of h9w this approach
works. In response to the query: "What were you doing
on Monday afternobn ,in the third week of September two
years ago?", Lindsay Norman's imaginary subject
gradually homes in on the answer by breaking the query
down into a rational sequence of subquestions that prove
answerable by various mixtures of actual memories and
logical reconstructions of what must have been ("ThIrd
week' in September. - that's just after summer,- that would
be the fall term."..I think I had chemistry lab on Mondays...
I remember he started off with the atomic table.s.,etc.").

4 0

It was felt that stu ents could benefit from
instruction on how to undertake a systematic retrieval
and from experience in actually ising such an approach
in retrieving infOrmation that was not immediately
accessible. Therefore,'a portion of the training program
was designed tqserve these purposes. The instruction
on retrieval strategies consisted of discussions on
Whekto attempt retrieval, what types of cues or connec-'
tioria could be effectively used in retrieval (both

2
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incidental and organizational cues were described),.and
what steps should,be taken *during $etrieval activity.
This last category consisted, of a description of the
followingsix steps.

1, When faced with information that is not
immediately accessible try to think of ether information
which, is logically or incidentally connected to the

%

target information..
4

On the basis of how much connected information.
you can think of, and your general feelings about
ioghether you know the target material, make a decision
as to whether to attempt retrieval or not.

3. If ydu are going"to attempt retrieval,, use
the connected infOrmation to form subquestions which

. seem reasonable to you.

4. As you answer some of the subquestions, use
this information, if necessary, to develop new sub-
cluestions%

p
5. Continue the above step until you either find

the information orfeel that you azee running out of new
leads, in which case it may be time to stop.-

6. After a vigorous, but unsuccessful, effort to
:retrieve a piece of information, it is often useful to
go on to

The
pxwmaes

something else and return to the effort later.

entire discussi n.of retrieval was laced with
-and anecdotes ii order to make the information

concrete. Since retrieval training came prior to
training on,the three connection techniques, frequent
efforts were made.to communicate to the students that

A
retFiev'al could be facilitated by making certain that
a large number of connections were attached to the
material during learning.. This hopefully set the
stagd for the subsequent portions of the training
program.

17
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Following the. presentation of strategy informatiOn,
students,were-then asked to try to retrieve^information
on questions,that presumably would be difficult to access

.
(for example, 4When'did the Cuban missle crisis occur?").
The student was asked to follow the prbcedures we had

a Outlined and write down his thoughts,during retrieval.
After his attempt he WaS given the verbal protocol of an
imaginary student attempting the same retrieval in order
for him to see.at least one systematic path to the target
information. Three such experiences were included in
the'pilot work'and four in the formal study.

6

Experience in Coping, with Distractions During Learning

The last phase of the,learning,Process that we mill
deal with is really a meta-phase in thatit contributes
to or detracts from, effectiveness of.,the.other three

phases. Responses to the Learning Stltegy Inventory
indicated that poorer students have substantial diffi7
culties concentrating on academic materials: Perhaps
these students, and many "good" students in addition,

ifhave not had t % e opportunity for-coping effectively with
distractions. wring actual studying they-may be too
goal Oriented for such Veaglopment to take place. It

is hypothesized that subjecting students toleadually
increasing external distraction while they are attempting
to comprehend and retrieve academic 'materials may, assist

them in developing strategies for blocking out,such
distractions. Further, it ii suggested that such
strategies may be genetalizable to internally produced
distractions;

Three levels of auditorily presented dibtractions
(loudness was maintained within the bounds of normal
speech) increasing in variety and interest value were
successively' imposed on students reading academic
material (two Scientific American pasSages of 1,000

and 500, words per distraction condition in the pilot

study). Since this experience occurred following the
training on' the three connection techniques (question-

answer, imagery, and paraphrase), the students had the
opportunity to practice their newly acquired skills in
the context of a distraction task. It was expected
that the, active processing involved in forming
connections would aid concentration (as opposed to
typical passive reading strategies) and would, there-

O
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fore, further demonstrate to the stiadent the utility'
of these connection teahniques.

The StUdy

° An informal pilot, study Was conducted to `=assess
the procedures, instructions, stimuli, and dependent
.measures:developed in eonjunction with the strategy,
training program. A substant41 amount of.informa-

-z" tion relevant to potential program modifications
was gained from"this study: Tn general, the overall
reaction to strategy ,trainings, was very favorable and
the criticisms raised were constructive.. A brief
description of the 'major .modifications that were
instituted piior to the formal study will be presented
in the next .section.

Modifications of theWraining Program
0

)
for the Forthal 'Study

following changes were implemented on the
the findings of the pilot experimentatio

The
basis of

General

. -

. The training.ses4ons were,shortened and resequenced
to avoid differential degrees of fatigue and proactive.
inhibition. Also, the-continuity of the instructions
was improved (greater expression of'relationshApt'
between parts of the program resulted from this smoothing),
and more attention to motiVating factors was provided.

Connection Technique Training

The students in the pilot study felt that connection
technique training was somewhat ambiguous and,was not
reaching its potential level of effectiveness. Therefore,
much effort went into. revising the instructions and
stimulus materials for this, Part of the program. Generally
these reVisions=invoved,emphasizing the creation of
unusual or 'bizarre Connections and the creation of-
shorthand connections. The'first direction was based
on the results of the experimental literature on
mnemonic devices showing the facilitating effects of

19
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.

ktlzarreness (Persensky & Senter*, 1570) And the assump7
-\tion that forming uTisual connections would, be More

e,njoyhble hence motemotiyating-than the creation of
standard connections. The .second direction was `based
on the reacti ns of pilot subjects indicating that
'they fe1.t the acct 'of fully writing out the cognecti ns

.

. was far too t me consuming. Finally, a.third modifica-
tion.approac involved gredter emphasis on the
formation of cumulative connections... The results of
these modifi ations will be described moreithorough4.
in the'metbo section, of the- -ForMal study.

-
a

.'4- o

Condentratio Experience - S

Post-treatment ratings of the,distractaiility
of the tapei usedNduring the concentration experience
indicated thatout a priori ordering of the distrActions
Was not entirely accurate. A replacement tape was
created for one of the tapes in order to bring the .

47 ordering'of distractions in line -wit the Subjective
experiences_of,the pilot subjects,. In addition, it
was decided to increase the volume on each of the
tapes threfi antes during the course of th4r use
(again, the volume was kept within the. bounds of normal
speech). .TRis volume increase was, done to add even
further gradati6nd to the levels of, distraction
order to provide the student with even greater oppol-
tunities for,adaptatiom Finally/ thetime constraints
imposed on the formal study forced the concentration
experierice to bePreduced to*one 1,000 word passage per -

distraction condition,
o

Training Assessment Tests

The Training Assessment Test was expanded from
three to four,1,000 word passages. The fourth one was
presented under moderate auditpry distraction. 'Again,
after reading all fotir passages the students were
given 20 questions per pabsage.(80 total questions).

Individual Difference Measures

In the formal study a relatively large number of
subjects pei condition were included in the experiment
(approximately.22-25) in order to'allow for the assess-
ment of individual differences in responsiveness to



. . aT

the strategy trainih/. A-self-report ,Imagery Scale
(Dansereau, 1969), the. Delta Vocabulaky test (Deignan,
1973) and Rotter's Inter4al-External ARotter, 1966)
scale were administered to th -subjects to provide a
basis fob; such an, analysis.

THE FORMAL ASSESSMENT STUD'

4

To determine if exposure to the protypical
st; egy training prograth would result in better
compreheneion and retention of academic- like-materials
than that accomplished. by a no-treatment control groupit

The purposes of the formal study were as. follows.

2. To determiffe if there would be dilferenees in
performance associated Wit, the utilization of'the
three different conriectionitechniques (question-answer,

zfoparaphrase, and imagefy).

3. To determine'the,impact of individual differ-
ences'on training,program effectiveness.. Y.

5

a

Although many educators and researchers have
expressed the desirability of study skills training
cou4pes, very fewformal'evaluations- of the effectiveness
Apf, such courses have been undertaken. Briggs, 'Tosig &
Morely (1971) found that study skill training led to
significantly higher grade point average (than-a
no-treatment control group) on the part of a group of ,

"high risk" college students. Brown and others
(1971) and Haelam & Brown (1968) found that Brown
& Holtzman Survey,of Study Habits and Attitudes scores
increased as a fun6tion -of participation in a .study
skills training progi.am.

The impact of these few notable exceptions is
limited for a number of reasons. The context of these
courses has usually been restricted to standard.ptudy
techniques such as the, SQ3R method (Robinson, 1946).
These techniques are not derived from basic empirical
findings. They focus qn one phase of the learning
process, and they do not offer optional paths for
students differing in Cognitime ability and style. °

The present prototype training program offers potential
remediation of all the\above mentioned deficiencies.

21
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Due to the paucity of prior research in this- area

no formal hypotheses were developed. It was expected,
however, that the treatment groups would perform
better than the control group) especially on measures
of long term retention. There were, however, ho a
priori expectations of the ordering of performance
between the three.connection technique treatment groups.
All three techniques were derived froM effective mani-
pulations suggested by basic research, and no previous
formal comparisons between the techniques have been
published. In any case, it was anticipated that the
effectiyeness of these treatments would interact with
the individual difference measures.

Method

.One hundred undergraduates at Texas Christian ('

University were recruited from General Psychology classes
and the Harris School of Nursing to serve as subjects
in this experiment. The students were given experimental
participation credit and were paid a fixed fee of $8.00

each for their service.

' The subjects were randomly assigned to one of four.

groups (25 subjects-per- group). Three of these groups
were given the training experiences described previously..
The only difference between these three groups was in

their connection technique training. One group received
the question-answer technique, another the paraphrase
technique, and the third the imagery technique. The
fourth group, the no-treatment control.gToup, was given
no formal training except dist necessary to allow them
to complete the dependent measures. Three members of
the control group did not complete all of the required

/'dependent measures,..so, members of each of the three
treatment, groups were dropped randomly for balancing.

The three treatment groups were trained and tested

in four sessions. The first session lasted approximately
2 hours and 30 minutes, the second session 2 hours and
10 minutes; the third session 2 hours and the fourth
session 50 minutes (a total of approximately 7 hours

and 30 minutes). The control group's participation was
limited to three sessions lasting 35 minutes, 2 hours,

and 40 minutes, respectively' (a total of approximately
3 hours and 15 minutes).
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The content and sequence of steps involved in
administering the training and testing components of
the'piogram to the three treatment groups are illus-
trated in. Figure 1. These step can be described jbaefly as follows.

'1. A genRral introduction to' the nature ,of th4
training program and the purposes of the-study was
presented (3 minutes).

2. The Delta Vocabulary test was administered
(10 minutes; see Deignan, 1975).

3. Instruction and practice on making "under-
standing" ludgmepts was provided (20 minutes) see
Dansereau, 1974.e4

,4. The students were thengiven tr i,ning on'when
and how to systematically retrieve temporarily inacces-
sible material from" memory (45 minutes see Dansereau,
1974).

5, The thred treatment groups were separated for
instruction on their connection techniques. The groups
were,treatedias identically as possible; each was given
exactly the same sequence of training steps. These
steps consisted of; (a) an introductiolf to the,connection
technique, (b) experience in relating parts of an
experimenter generated connection to the original material
from whence it came, (c) experience in following the
step-by-step-)constructions ofexperimenter generated
connections, (d) experience in forming. connections to
independent paragraphs with experimepter developed
connections serving as.feedback, (e) instructions on
forming Inemorable (unusual arid bizarre) connections, L.
(f) experience in forming memorable connections to,

-

Dansereau, D. F. "Understanding Material"
Unpublished experimental papers, Institute for tlib Study
of Cognitive Systems (ISCS), Texas Christian UniverditY,
1974.
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independent paragraphs (training to this point lasted
about 60 minutes and.marked the end of the first
experimental session), (g) instructions on forming
cumulative connections, (h) experience on forming
memorable, cumulative connections to pairs of related
paragraphsi (i) instructions on forming "shorthand"
or'abbreviatedconnections, (j) experience in
Doming memotrable, cumulative., northana connectio
to pairs of related paragraphs, (k) instructions on
when to use the connections technique (based on the
understanding6 rating), 'and (1) . experiencp in forming

memor4ble, cumulative, shorthand connections to'a serieso-
of related paragraphs (1,000 word Soientifio American
article segments) while making aecicions concerning
when the technique should be employed. The total time
for the connection training was approximately 2 hours ,

and 15 minutes (seeJ)aneereau et al, 1975 for a'presen-s
tation of the ,otiraulus and testing material used in
this training).

6. Following connection training, the three
treatment.groupswere brought together for the' remainder
of the program.. They were next given concentration
experience in which they werd instructed to rdad, rate
lunderstanding), and apply their connection technique
to material in three 1;00,0 word passages (12 minutes
per passage was allowed). This processing was accom-
panied by taped auditory distractions increasing in
volume, interest value, and variability. Nine levels
of .distraction were presented: each of three tapes
varying in interest value arid variability were
presented at. three different volumes. After completing
all three passages, the subjects were given a 45 item
test .composed of True-False, multiple-choice, in
the blank, and short answer questions. The total time
involved in the concentration experience was approximately
55 minuted an marked the end of the second experimental
session (see Dansereau, 19742).

7. The subjects were then required to read four,
1,000 word training assessment passages while making

4Dansereau, D. F. ncentrat44on Experience"
Unpublished experimentai papers, ICS, Texas Christian
University, 1974.
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4

unde;standing Zatings and, where applicable, applying
their connection technique (l3-minutes per. .passage Was

allowed) . The last of these passages was accompanied

Cby a moderately distracting tape (volume was ,not

varied). T6tal time provides was.approxjmatay 60 ,

minutes (gee Dansereau, 1974).

8. After.reading'the four passages, the subjects

responded to Rottert,s Internal-External Scale (10
minutes) and a self-report Imagery Scale (10 minutes).
See Dansereau, 1969, Deignan, 1973, and Rotter, 1966
for-copies of these scales.

9. The subjects were then giverl an 80-item test
(multiple' choice, true-fal6e,.fill in the blank, and
short answer questj.Ons) over the- four PassageS read in,
.Step'7 (35 minutes were provided), see Dansereau, 1974'.
This marke4-the end of the third experi6ental session

10. -Five days after the third session, the subjects
were given a set of essay questions over the four passage
read in Step 7 (40 minutes). See Dansereau, 19745 for
a presentation of the test items.

11. They were then asked to.fill out an anonymous
questionnaire (only their connection technique group

P affiliation was identified) reflecting their 'opinions
on aspects of the training program (15 minutes). This
ended the fourth and final experimental session (see
Appendix A).

The Control group was given appropriately modified
versions of Stepd 1, 2, 3, 7,8, 9, and 10. During
reading the control subjects were required, to make
"Understanding" ratings. Also, the prodessing_times
alloyed were thd same Ibr all four groups.

o

3Dansereau, D. F. "Concentration Experiences" ,

Unpublished experimental papers, ISCS, Texas Christian

University, 1974..

4Dansereau, D. F. "Training Assessment: Passages

and Test" op. cit.

5Dansereau, D. F., "Post Assessment. Test" op. cit.
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Results of the Formal Study.
.

The analyses presented in .this section will be
divided into four subcategoriss: those dealing with
the understanding ratings, the comprehension and

. retention measures, the pbst-training questionnaire
,results, and the individual difference measures. For
convenience-the means and standhrd'deviations of all
dependefit measures for each of' the'four groups are
presuntdd'in Appendix B. e

The Understanding Ratings

All subjects were required.to make approximately -'
5 understanding ratings (on a 1-9-scale)'per passage.
TO provide a basis for analviniy these ratings, tae 5
judgments were averaged to arrive at a mean understanding
rating for each passage, These mean passage ratings were
then -correlated with scores on the corresponding passage
tests for each of the four groups separately. 'Subsequently,
crude averages of the correlations relating to a,particular
aspect of the program (that is., concentration experience
and training assessment) were calculated. TheSe
correlations along with-those for the "understanding"
ex

t'

rience are presented in fable T. As cart; be seen, the
co relations presented in Table ;1 are relatively low
only three of the eleven are significant at the .05

level). This is somewhat surprising injbatTrior'
research has indicated a relatively strong_ relationship
between self reports of understanding and comprehension
test scores. 'However, this discrepancy is perhaps due
to the fact that prior work has looked at understanding /
ratings within the same subject, not between subjects
as is represented in Table 1. Naturally, due to
individual differences in use of the rating scale; you
would expect lower correlations when they are based on
between subject data. Also, the groups receiving
strategy training used their understanding ratings as a
basis for deciding when to apply the connection technique.
This usage probably biased the ratings to some degree and
consequently lowered the correlations.

a.

These factors, in addition to the lack of observed
,differences between the group understanding rating means,
eg"ated:the use 'of the understanding ratings as a
sensitive supplementary measure of comprehension'.
Consequently, no further analyses of these ratings were
conducted.
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TABLE 1

Crude Average Correlations Between Passage Scores.
and Their Associated Meap Understanding Ratings**

.

GroupS" "Understanding" Concentration
Experience' Experience
(4 passages) (3 passages)

-Training
Assessment
(4 passages)

Paraphrase .42* .16 w 18

Imagery -.46*' .17. .24.

Question-Answer .13 .34* .24

Control .21 .28

* Indicates p< .05 ,

** The entries in this table are the. average of the passage correlations;
each correlation is based on 22 data points. -

The Comprehension and Retention Measures:.

0
The sdoring of all of the pasgage tests was done

ain a "blind" fashion (that is, experimental group
affiliation was not available to the scorer) using
highly structured scoring keys. A total score,
calculated for each subject on each test, served as, the
basic dependent measure.

A two way Analysis of Variance with repeated
measures on the "passage" factor was used to analyze
the data resulting from the ."concentration experience"
`groups (question-answer, paraphrase, and imagery; the_
control group did not receive the concentration,
experience) served as levels of one factor, while the
three passages read under different.levels of dis-
traction served of the other (the means tested
by the, analysis' presented in. Table 2) . The
results'of the Analysis of Variance indicated 'that the
effect due tothe'passaqe factor'was significant
(FF29'.0 (2,132 d.f.) , p4=.001), and that the "groups"
effect and the interaction effect were not (the F
ratios were both' slightly less than 1).

The effect due to passages is riot of any real
interest since distraction level'and passage content
are confounded. It was included in the analysis
primarily to determine if there was am interaction
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between groups and passages. Therefore, no post hoc
testing of the pa'ssage.factor,..w.as conducted.

TABLE 2

Mean Concentration Passage,Test,Scores
:,,for the Three Treatment Groups,

Concentration Pasages

Groups

ldy

Low Medium High Total'
'Distraction Distraction Distraction

iaraphrase I 10.77
Connection

,

Imagery
Connection

Questiorf-Answer 9.2\3

Connection,,

10.42-

7.37

7.29

7.06

9.54

9.21

8.98

27.68

26.92

'25.27

A second two way Analysis of Variance with repeated
measures on the "passage factor was used to analyze the
data resulting from the. "training asfessmen't." The .

four groups (question-ansWer, paraphrase,.itagery, and
control) served as,the levels of one facto 0 while the
four training assessment passages served a the levels
of the other (the 'vans tedted'by the analysis are
presented, in Table 3). The results of the Analysis of
Variance indicated'that thereffect due t6 the passage
factor was significant (F=60.7 (3,276 d,f;), p-4 .001)
and that the "groups" and interaction effects: were not..
Again, the passage factor was include0 mainly for its
potential contribution to an interaction.effect and was
therefore not subjected to furthers analysis.

, -%. 0 0



TABLE 3

Mea n Training Assessment4assage Test Scores
for the Four Experimental Groups

Training Assessment Paesages*
Groups

1 2 3 4

,Total

Paraphrase 13.92
4
11.66 10.28 9.20 (45.06

imageryy 13.15 11.A,3 .9.56 9.46 43.50,

QuestionnAnswer 1201 11.52' 9.65.' 8.79 42.67
.

Control . ,12.45 '9.91
*-
8.76

,
7.82 38:94

p.001

A one way Analysis of Vaiiance was :conducted for the
four groups on the post-training assessment test scores
(the means for this analysis areirepresented:in'Table 4).
The effect of groups was sigriifidant*(P=3.6 (3,84 d.f.),
p C.025). A Tukey's multiple comparison test indicated
That the control group differed significantly from the
imagery and paraphrase groups, at the,.05 level, while
all other comparisons between means, were .non-significant
As can be,seen in. Table 4, the paraphrase and imagery
groups (and to a somewhat lesser extent, the question-1-
answer group) had substantially higher levels of meat
performance than did the control group.(over 55% greater
performance.in the case of the paraphrase group). This
finding indicates, thatthe strategy- training program had
a very strong positive, effect on the ,lodger term
retention of academic -Hike materials. Of course, a.
"placebo effect" explanation for this finding is possible,
Jaut can be substantially discounted i1. light of the lack
of significant differencei in the training assessment
Analysis of Vaiiance. One woulci have tor. why a
"placebo effect" didn't show up, on these 'measures also.
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The main reaion for consideration of a. "placebo"
explanation is the'lackof significant differences
,between the ;three training groups across the three
Analyses of Variance. But, although non-significant
the differences, betweeil the mean levels Of -performance
for the.three groups arwhighly consistent, in all cases
,paraphrase, imagery, question-answ4r (see Tables 2,3, and 4).
Perhaps if our depende1t1/4 measures were more sensitive,
these consistent differences would reach significance:
Further support for the existence of actual training
related differehces between these groups is provided
by analysis of the post-training questionnaire.

TABLE 4

Mean Post-Training Assessment Scores
for the Four Experimental Groups

Groups Means Test Sdords

Paraphrase . 28.42

Imagery 27.23

Question-Answer 25.56

Control 18.29

The Post-Training Questionnaire

Ali subjects receiving strategy training anony-
mously completed the questionnaire exhibited in
Appndix A (the only identification they placed on
the questionnaire was their group affilidtion:
paraphrase, question-Answer, or imagery).. In order to
facilitate the extraction of information from this

.

instrument, the responses to questions 4, 5, 6, 7, 8,
and 14 were collapsed for each of the three groups-as
a measure of the'general perceived value of the
connection technique. Questions 1, 2c 3, and 13 were

T
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collapsed to foim a measure of the percqived utility of
the connection techniqUes during distraation. /Finally,

4eeStions 9, 10, and" 11' were collapseato forma
measure of perceived effectiveness of the retrieval
training. 'The categories of responses:for'each o"f the

above measures were dichotomized into positive (very
much so and somewhat) and negative (very.lietle and
not at all) responses. The number of responses in each
of the categories for each measure are presented in
Tables 5, 6, 7.0

TABLE 5

Frequencies With Which lAdividuals in &araining.Groups
Perceived the General Value-a Their Oonnection

Techniques as. Positive or N atftie

Group Positive Negatiye

Paraphrase 121 29

Imagery 101 40

Question-Answer 82 67

; * All differences of significance at the :001 level

TABLE 6
.

r

Frequencies With Which' Individuals in the Trdining Groups
Perceived-Their Concentration as
Positive or Negative While Using

the Connection Techniques*

Group positive Negative

Paraphrase 50 50

Imagery 27 67

,Ques i on-An swdk 24 72

.0"
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TABLE -7-

. :Frequencies With Which Individuals
in the Trainirfi Groups

xlerceived the Nalue.of the
Retrissial Training as Positive or Negative

Group Positive Negative

Paraphrase 66 9

Imagery 56 16

Question-Answer 58 16

Pearson Chi (Square tests for independence were run
on TableS S, 6, and 7. Table 5, general value of the
connection technique, was significaritly ,dependent at

vethe .001 lel (X = 23.6, 2 4.f.).',Tab4,e 6, value of
the-connection teChnique under distraction, was also
significantly dependent at the .001 level (X2 = 15.8,

while Table 7, value cf the retrieval training,
2was not significant (X 3.2, 2 d.f.),

The results dust discussed should be interpreted
with caution since the tables'were not composed of
entirely independent observations. Xn any case,
inspection of the three tables shows thath,para-
phrase group felt most ppsitive about'the,jezAnnection
technique, both general* and under distradtialtY (Tables
5 and 6) while the imagery groups was second, and the
question-answer group third. Remember, this is
exactly the same ordering as was.found for the means
On all three sets of dependent measures iTables 2( 34-
and 4).

The possibility that these differences are due to
general *!yea saying" on the part of the'paiaphrase
graup are partially negated by the lack of differences
in Table 7. - three groups appareritly felt the
retrieval traini g was equally valuable..,,

.33
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The Individual Differences Measures

4

The individual difference measures tthe Delta
Vocabulary test, the Imager Y Self Report Scale, and the
Rotter's Internal-External Scale) were administered to
all subjects participating in the formal assessment
study. The intercorrelationg between these three
measures over our'aubject populations were extremely
low (none of the correlations were close to reaching
significance). The correlations for each of these
measures with the ,comprehension aid retention dependent

, measures are presented on a 4roupby group basis in
Tables 8 through 11. Of the three measures only the
Delta Vocabulary test' was consistently related tp the
dependent measures at

.

a significant level. This finding
adds further empirical Support for the 'use of the Delta
test as.an.economical, but potent measure of individual
differences, in academic situations.

Examination of the correlations in Tables 8 through
11 indicates relatively little in the way of systematic
differences between the four treatment groups. Therefore,
further analyses of these correlations Were not undertaken
at this time. Rather, the scores on the three individual

thdifference easures were used to subdivide the groups;
the resultin factors were then included in a series of
Analyses ofyariance.

e

Three two way Analyses of Variance were calculated
with the sum of the three concentration passage.test
scores serving as the dependent measure. In all three
analyses one of the factors was-the training groups
(paraphrase, imagery, and question-answer) and the
other was a high-low split (11 subjects per cell), based

on one of the three individual difference measures. The
analysis with "groups" and high and low Delta as the

resulted in a significant effect of Delta
Vocabulary grouping (F=51.9 (1,60 d. f..), p4=.001).
However, neither the effect of "groups" (as was expected
from previous analyses) nor the effect of the interaction
was significant (both F ratios were slightly less than 1).
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As was anticipated from therrelations analysis,
inspection of the means presented in Table 12 indicates
that the high. Delta scorers performed substantially
better than the 1 w Delta scorers on the "conpentration
experience" passages.

.TAELE 12

Mean Total Performance
on the Concentration 'Passage Tests

for the Three Training Groups
and the Two Delta Test Sub-Groups

Groups Delta Test Sub-Groups*
High .Scorers Low Scorers

Paraphrase 32.91 ' 20.14

Imagery 32.41 21.50

Question-AnswAr 30.14 18.91

* p<.001

The two-way analysis with "groups" and high and
:low imagery as the factors resulted in no significant
effects (all P ratios were slightly, less than one).
However, the analysis with "groups" and the Rotter
scale division (Internals versus Externals), as factors
did result in a significant effect due to the Rotter
division (F=4.1 (1,60 d.f.), p4C.05). Again, the other
two effects (groups and interaction) were non-significant.-
-Inspection of the means in Table 13 indicates that
Internals outperformed the Externs on the "concentra-
tion experience" passages. This result marks an
interesting extension of the Rotter scale into a
previously unexplored domain.

o *v
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TABLE 13

Mean Total Performance
on the Conentration Passage Tests'

for the Three Training Groups

and the Two Hotter Sub-GroupS

Groups Rotter,Soale Sub-Groups*
Internals Externals

Paraphrase 25.86 ,23.64

Imagery 28.82 25.23

Question-Answer 25.82 23.23

p< .05

Analogously, three more two-way Analyses of

Variance were calcaated with the sum of the training,

assessment passage test scores serving as the dependent

measure. /n1,these analyses.all four experimental

groups (paraphrase, imagery, question-answer and control)

were included as the levels of one.factortv ile the

other factor was defined by each of the three individual

difference measures in the same way as descri ed in the

previous paragraphs. The -only_ significant of act

N
resulting from these three-analyses was that d,e to

high and low Delta. Again, inspection of the Means in

Table 14 indicates that high Delta scorers performed

substantially better than low scorers.

40
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4
TABLE 14'

Mean Total Performance
on the Training Assessment: Passage. Tests.

for the Fout Experimental Groups and
the Two Delta Test Sub-Groups

Groups Data Test Sub-Groups*
Sigh Scores Low Scores

Paraphrase 50.641 34.64

imagery 50.09 36.72

Question-Answer 46.82 37.45

Control 44.45 .34.32

p 4.001

Finally, three additibnal two-MaY Analyses of
Varianceyere calculated with the post-training
assessment score serving as the depeadent measure.
The factors were again experimental groups and
individual difference measure eub-groupings. In all
three analyses the effect of "groups" was significant
at or beyond the .05 level. This is not surprising int
light of previous analyses with the post-training

'assessment test (ses Table 4). The only other effect
to re ch significance was the high-low Delta division.
The me ns in Table 15 agafh reflect the higher cent,-
prehens'on and retention performance attained by high
Delta se rers.
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TABLE 16

Mean Total. Performance on the

Post Training Assessment Test

for the sour Experimental Gloups
and the °Two Delta Sub-Groups'

Groups Delta Test Sub-Groups**
Low Scores

18.91

23.00

High Scores

Paraphrase 37.36

Imagery 32.36

Question-'A nswer 30.27

Control 22.84

** p <.001

18.f4

13.73

Discussion of the formal "Study Results

This section of the report contains a discussion

of the effect of training on comprehension and retention,

an assessment of the effectiveness of the connection

technique's, an evaluation of the identification,
concentration, and retrieval aspedts of the program,

and a discussion of the individual differende measures.

The affect of Training on, Comprehension and Retention

The training groups (paraphrase, imagery, and

question-answer) did .not perform significantly bettdr

than a "no treatment" control group on the immediate

training assessment test, but strongly 'out performed

the control subjects on the post-training measure (in

particular, the paraphrase group's performance was 55%

better than that of the control group's on this delayed

measure) . The training assessment and post-training
assessment measures differed in two ways. The training.
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assessment measure consisted of true-false, multiple ,

choice, fill in the blank, and short answer questions,
and was administered,approximately 30 minutes after the
reading of the four passages. On the other hand, the
post-training measure was composed of essay type questions
and was administered 5 days after the passages had
been reads - Obviously, this confounding of the factors
of time and question type prevents us from drawing a
definite conclusion as to the locus of the training
effect. Is the pattern of results due to improved
long term retention on the part of the training groups,
or improved, retrieval capabilities when faced with
general questions (essay-type), or a combination of
both? Clear y 'another experiment is necessary to
separate out hese possibilities. Type of test questions
and delay of esting need to be counterbalanced in
order to deter ine which capability or combination of

) capabilities i beineithproved by training.

Of course, we cannot overlook the possibility that
none of the above explanations apply and that the
strongly significant differences on the post-training**
measure are due to a ;'placebo" effect. This explanation
is somewhat compelling in light of the fact that
there were no significant differences between the
three treatment groups on any ofthe measures taken.
However, there are a number of factors that negate the
possibility of such a 'placebo" effect. First, why
wasn't there a "placebo" effect on the training
assessment test? Why would it occur only on the post-
training measure: Second, although there were no
significant differences between the three training
groups, there were strong consistent differences on
both of the training assessment measures as well as
the concentration experience measure. The paiiaphrase
group consistently produced the highest level of
performance, the imagery group second, and the question-
answer third. Further, this pattern of differences was
dramatically supported by posttraining questionnaire
results which indicated the paraphrage subjects valued
their technique most _highly, the imagery second, .arid
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the question-answer third. This set of circumstances
would perhapsimply that training group differences

would appear if the sensitivity of our dependent

measures were increased. If this situation did occur,

as it seems it would, the "placebo" explanation would,

be rendered impotent.

One final comment with regard to .6he "placebo"

effect is in order. It should be noted that with

respect to training assessment studies the "placebo"
possibility becomes little more than 'A technical

.objection. It is virtually.impossible'Ito arrive at a

"placebo" control group in these circumstances. About

the only (possibility is to give a group, training on

techniques that the experimenters a.priorily consider

to be ineffective or counterproductiVe. Any such
techniques would certainly not have face validity

for the students and you'd, consequently, not provide

a motivational boost comparable to that-provided by

face valid approaches. Therefore, even, employing

'such a p;ocedure would not adequately'control for

"placebo" effects.

Finally,-if training does improve Performance it
probably should not matter if a component of that
improvement is due to "placebo -like "-.causes. Improve- ,

ment in academic achievement is difficult enough to

come by without quibbling ,over its basid.

In summary, the training program4leads to substan-

tial improvements in performance on a long term measure

of comprehension and retention. Further, attempts to

attribute this improvement to "placebo" effects can be

substantially discounted. Its can be concluded, there-

fore, that the present training program has proven to

be effective and that prospects for impleinentation

should be considered.

Assessment of the Effectiveness of the Connection

Techniques 7
The first question to be dealt with in this

.

°
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subsection is why were the performance differences
between training and control subjests not greater,
especially on the training assessment test (Table 3).
Obviously,, the degree of difference is directly related
to the sen0.tivity of the dependent measures. Additional
measures should be developed for more accurate
assessment.

A number of potential deficiencies in the training
proram may have limited the range of treatnTent-control
differenCes. These potential deficiencies were
identified: primarily through analysis of the post-.... .

training interviews.

1.. A number of subjects reported they felt that
the connection technique these were tau4ht was incom-
patible with their normal modes of information
processing. This perceived incompatibility, which
,apparently was most pronounced in the iitagery group,
seemed tO make acquisition and utilization of the
techniques. very difficult for some subjects. In
future studies subjects should probably be given
exposure to all of the connection techniques.and then
be allowed to choose the one that they feel most
comfortable with for further training. Besides
increasing the compatibility aspect, this approach-
would probably enhance motivation via a reduction in
cognitive.dissonance. Perhaps an even more fruitful'
extension of this approach would consist of-training
subjects on all of the connection technique a to
criterion and then allowing them to employ the techniques
at their discretion. Since the techniques may be
differentially applicable-.to different types of material
(for example, the imagery technique may be particularly
useful with concrete materials).and sine. alternation
of the techniques may allow for use of both the visual
and verbal memory systems, it seems reasonable to
lurthek train students to intermittently shift techniques
based on Content and memory conditions.
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2. In addition to raising questions about incom-
patibilitya tile responses to the questionnaire indicated

that a number of students felt that they,haq not
learned their techniques to a sufficient degree. They

apparently felt that the application of the techniques
was not automatic enough, and thusirequired too much
conscious effort and too much time. This criticism can
probably be eliminated by extending the training over
.longer periods.

3. A corollary to the above criticism is the
notion that the training was too intensive. The pace

of .training was extremely rapider and the techniques
required.a great deal of overt responding. This
situation led to frustration and fatigue on the part of
many subjects and apparently, at least in some oases,
this fruitration and fatigue carried over to the

testing sessions. Again, extending the training over

'
longer periods would presumably r4duce the intensity,
and thus, eliminate this problem.

4. Subjecti may have been required to utilize
their techniques too frequently (that is, over segments
of material that were not'sufficiently large) for
maximum efficiency. If the segments of material are

too small the subject may be spending an inordinate
amount of time forming connections to relatiirely
unimportant aspects of the information. A study
which varies the amount of material covered before
technique application would provide information on
the optimal frequency of connection formation.

5. Finally, the techniques themselves may need to

be refined in order to enhance treatment-control differ-

ences. /n the next few paragraphs we will more fully.
explore this notion.

The paraphrase technique is probably most
compatible with students' norma] modes of processing.
Its relative success may in fact be due largely to

this compatibility,. In the present training program
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paraphrase was defined very loosely, both via instruc-
tion and feedback. An acceptable paraphrase could
range from a simple re-stating of the presented
material in different words to a total re-organization
and integration of the material. We had hoped that
actual subject behavior would tend toward the latter
end of this continuuin. However, this did not prove to
be the.case.. In the future the paraphrase technique
requirements should be narrowed and explicit trhining.
on re-organization and integration with prior knowledge,
should be provided.

The question-answer technique had.much in Oommon
with the, paraphrase technique, in fact the answers .

to the questions provided as feedback during. training
we're identical to the paraphrases that were used as
feedback. As we condeived of them, the only difference
between*thetwo technighes was that in tiding the
qu4stion-answer approach, a general orienting question
was asked before a paraphrase (answer) was constructed.
Performance on the dependent measures indicated that
the question-answer technique was consistently the
least successful of the three. Therefore, it appears
that the asking of an orienting question prior to
paraphraiing clods not aid comprehension and retention

and probably exerts a negative influence on performance.

As mentioned earlier, many of the students receiving
imagery connection training felt that this approach was
incompatible with their normal ways of dealing with
information. In spite df this, the performance of the
imagery group was consistently better than that of 'the
question..answer group and almost as good as that of the
paraphrase-group. In fact it appears from Table-15 that
for persons scoring poorly on the Delta Vocabulary.test
the imagery technique may be even more effective than
the paraphrase strategy. These result's combined with
highly positive attitudinal responses from some of the

imagery subjects arevery encouraging. Since visual
imagery may not be readily available in most. students'
repertoires, a greater amount of connection. training
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supplemented by some basic imagery exercises is
probably required before this technique can reach its
full potential. Also, allowing students to select
their own technique would eliMinate some of the problems
associated with forcing individuals with low imagery
ability-and/or preference into using this technique.

An Evaluation of the'Identification, Concentration,
and Retrieval Aspects of the Program

The understanding rating which served as* an iden-
tification process and supplementary dependent measure
in the formal study did not appear to be very successful
in either role, Refinement and amplification of this

approach will be necessary in future experimentation.

The concentration experience did not lead to better

perfoimance by the training groUps on the fourth
training assessment passage (this passage was read under
a moderate level of distraction). This lack of an
effect is far from conclusive evidence that the con-
centration experience failed to aid overall performance', .

but.it at least does lead to the conclusion that this
"experience" should be subjected to a very severe
evaluation in future studies. Students' reactions to
the experience were mixed, as were perhaps the benefits
received. In light of some of their comments, it might
be very useful .to incorporate meditation or relaxation
training into the concentration experience in order to

make Coping with external and internal distr4ctions less

problematic.

Students' reactions to the, retrieval training
aspect'of the program were extremely favorable.
Unfortunately a direct test of its effectiveness was
not, possible within the constraints Of this study. In

future w8rk the retrieval training should bee tested

separately, buteven if its effectiveness cannot be
directly demonstrated it should perhaps be retained for

its subjective value to participating students.
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The'Individual Difference Measures

The imagery self report questionnairedeas virtually-
- unrelated to any of the other dependent or individual
difference measures. Factors created by dividing
subjects on the basis of this questionnaire were non-
significant across all analyse. Within the context of
the formal study this measure Appeared to have no
utility whatsoever. This of course does not mean that
imagery abilityvitself is not.of importanae,. In-fact,
a faptor analysis of a variety of imagery measures -

conducted by DiVesta, Ingersoll, & Sunshine (1971)
showed that subjective repotts of imagery ability

t.

were not very highly related to objective measures of
this same ability. In the future, attempts should be
made to develop a short, objective measure of imagery
capabilities wad preference for use in'modiLed
versions of the training program.

As would be'expected from previous studies (for

.65

exampie, Slanspreau, and others, 1974,) the Delta'-
Vocabulary test proved to be strongly predictive of
performance on all, the dependent measures. Because
it takes only ten minutes to administer, the authors
strongly urge its adoption as a supplement to presently
existing diagnostic and prediction systems.

The final individual difference measure used in
the study was Rotter's Internal-External. scale (Rotter,
1966). The concept underlying this, scale refers to the
degree of control the person judges that he has over
his environment. The person at the "internal" end of
the continuum perceives outcomes to be a consequence
of his own actions. The person at the "external" pole
believes that outcomes are due to fate, luck, and
powerful others, and therefore, are beyond hi,s personal
control. Prior work with this scale has shown that in-
ternals, as compared with externals, more actively seek
information relevant to problem solving (Davis & Phares,
1967), tend to, retain more information when this
information is relevant to personal goals (Seeman, 1963),

W
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and tend to better utilize information: that has been
equivalently acquired and retained by internals and -

externals (Phares, 1960."

The findings of ,the present study indicate that
internals perform significantly better in comprehending
and retainimy information presented under clistraction,
buCido not differ from externals when similar infor-
mation is presented without distraction. It appears
that internals, although not superior in *normal"
comprehension and retention ability, are sutstantially
better able to cope with distractions. This finding
dramatically extends the growing body of literature .
oriented around the Internal-External scale Into a

6
new omain, and clearly deserves replication under
more direct experimental manipulations. Xf a
replication is successful, then effort should be
directed toward assessing the utility of this easily
administered, scale as a predictor of success in jobs
which require information processing within distracting
environments.

0

GENERAL DISCUSSIONICONdtUSIONS AND RECOMMENDATION

Prior educational research has been directed
almost exclusively at the development and assessment
of potentially effective teaching manipulations. We
have argued that this exclusive emphasis on 'teaching
often may lead to ineffective instructional manipula-
tions, may force students-to develop inefficient and
non-transferable learning strategies, may limit a
student's ?ognitive awareness, and may, consequently,
extract a large emotional toll from the student., On
the basis of these arguments, it has been recommended
that at least some of the educational research effort
be redirected toward the development, training and
assessment of effective learning strategy skills. The
present research project was undertaken to provide a
step in this direction.
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This project has involved three basic steps: the
identification of potentially effective and trainable
,learning strategies, the development of methods for
teaching these strategies to students, and the assess-
ment of the,effectiveness of the strategies and
training in the lof academic-like tasks.

The identification of effective strategies has
been accomplished by using information gathered from
a review of the educational and psychological research
literature dealing with strategies, and from an
analysis of responses to the specially developed
Learning Strategy Inventory. The results of research
with the Inventory indicated that students could be
piofitably,trained on four aspects of the learning
pi-Ocess: the identification of important, unfamiliar,
and' difficult material, the, application of techniques.

''for the comprehension and retentionof this identified
material, the efficient retrievkl of this information
under appropriate circumstances, and the effective

.coping with internal and external distractions while
these other processes are being employed. In a4dition,
the Inventoky findings suggest that if properly
modified the Learning Strategy, Inventory could more
generally'serve as a diagnostic and predictive device
in academic settigs.

After the four areas of needed improvement were
identified, specific strategies. relating to eachc'of
these: aspects were' extrapolated from the-bducational
and psychological literature. The process of applying
techniques for enhanced comprehension and retention
was believed to be most'critical, and consequently,

,-, three alternative comprehension and retention tech-
.

niques'or strategies were extrapolated (paraphrasing,
question-answering, and the use of visual imagery).

Methods of training the strategies related to the four
aspects' of the learning piocess were d64elope4 and
combined in an integrated, prototypical training
program.

9
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An informal assessment of this program was conducted
in the context of a pilot study. Three groups.02
students.were givJu the strategy training program; the
only difference between these groups was in the type of
comprehension and retention technique with'which they
were, provided-(p-araphrase; queston-answer, or imagery) .

A fourth group did .not receive training, but was asked
to respond to the dependent measures. On the basis of
the .results f this study, the 'training prograi4 was
extensively modified and streamlined.

- This modified program w then tested in a formal
assessment stud which utilized the four subject

k7'groupings described eearlier. Individual difference_
imeasures were also' included in this;study in order to

assess differential reacti no t. training. The results
of this study indicated that the training_ program
dramatically improved long term retenti n of academic-
like material. On one dependet measure, the training
groups performed at a level that was approximately
55% higher than that of the control group. Consistent
differences between the three training groups indicated
that the paraphrase and imagery techniqups should under-
go further refinement and testing, while the questions
answer technique should be dropped from future consi-
deration. Important supplementary findings arose
from analyses of two of the individual difference
measures: the Delta Vocabulary test and Rotter's
Internal-External scale. The Delta test proved to be

an excellent predictor of performance on.the academic-
, , like-dependent measures and should be incorporated

into academic achievement prediction systems. The
Rotter scale proved to be extremely predictive of
performance on academic tasks involving external

distraction and consequently, should be used as a v.
selection device for jobs requiring information
processing in distracting settings.

In summary, this project has proven to be very
successful, an effective strategy training program has
been created, modified and assessed.
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We fee/ that this present training program is sufff,*
ciently effective to warrant immediate implementation,
however, on the basis of our exppriences during the
assessment phase of this project we have developed
the following set of recommendations for impr ving
the quality of training.

4,

1. The training experience,should be extended
over a longer time period in order t enhance the
acquisiti.on of the specific techniques and to reduce
the frustration and fatigue associated with intensive
exposure t the program.

2. The frequency with which the connection
techniques are applied should be manipulated in order
to arrive at an optimal frequency for an individual
or set of individuals.

3. The paraphrase technique can be improved by
training the student to reorganize the target material,
and, where possible, to integrate this material with
his prior kn wledge.

4. The'stmden t should be trained on both the
paraphrase and-imagery connection techniques and then
trained to intermittently shift techniques depending
on content and memory conditions.

5.. Relaxation and/or.meditation training Should
, bye employed to enhance the concentration experience.

4

6. The retrieval training phase of the program
was not tested but was extremely well received by the
'students.. This phase warrants amplification'and

, assessment.

In addition to the above recommendations regarding
training, it is also suggested that the efficiency of
using the Rotter scale as a predictor of success in )

tasks requiring information procesping -under distraction
be further explored.

53

9op59/0 0 5

a



REFERENCES .

Ausubel, D. P. & Youssef, M. The effect of spaced
repetition on meaningful retention. Journal of
General Psychology, 1965, 73, 147-150.

, Bauman, DI J. & Plass, G. V. The effects on learning
of the position of an organizer. Paper presented
at the meeting atEg American Educational Research
Association, Los Angeles, February, 1969.

Bower, G. H. How to...uh...rememberi Psychology
Today, 1973 October, 63-70.

Briggs,. R., Tosig, D. J. & Morley, R. Study habit
modification.and-its effect on academic performance:
A behavioral approach. Journal of Educational.

.

Research, 1971, 64 (8), 547.=50.

Brown, R. & McNeill, D. The "tip of the tongue"
phenomenon. Journal of Verbal Learning and Verbal
Behavior, 1966, 5, 325-337.

Brown,vW. F., Wehe,.N. 0., Zunker, V! G. & Haslam, W. L.
Effectiveness of student to student counseling on
the academic adjustment of potential college dropouts.
Journal of Educational Psychology, 1971, 62, 285-289.

Carroll, J. B. An experiment in evaluating the quality
of translations. Mechanical Translation, 1966, 9,
55-66.

Danks, J. H. Grammaticalness and meaningfulness in the
comprehension of/sentences. Journal of Verbal
Learning and Verbal Behavior, 1969, B, .687-696.

Dansereau, D. P. Self-Report Mental Imagery Test,.
Institute for the Study of Cognitive Systems,
Psychology Department, Texas Christian University,
1969.

Dansereau, D. P., Evans, S. H., Wright, A. D., Long, G. L.
& Actkinson, T. R. Factors related to developing

. instructional information sequences: Phase I (AEHRL-
TR-73-51(I)). Lowry Air Force Base, Colorado, Air
Force,Human Resources Laboratory (AFSC), Technical
Training Division, Colorado, March, 1974. (AD -777 832)

55

00060



o

Dansereau, D. F., Evans, S. H., Actkinson, T. A. &
Long, G. L. Factors relating to the development of
optimal instructional information sequences (AFFIRL-

. TR-73-51 (II)). Lowry Air Force Base, Colorado,
Air Force Human Resources Laboratory (AFSC), (AD -783 843)

Technical Training Division, Colorado, July, 1974.

Dansereau, D. F., Actkinson, T.R., Long, G. L., & McDonald B.

Learning strategies: A review and synthesis of the current

literature. ORIEL-TR-74-70, AD-A007 722. Lowry AFB, Colo.:

Technical Training Division, Air .Force Human Resources Lab-

oratory, December 1974.

Dansereau, D.F., Long, G.L., McDonald, B.A., & Actkinson, T.R.

Learning strategy inventory development and assessment.

AFHRL-TR-75 -40. Lowry AFB, Colo.: Technical Training Division,

Air Force Human Resources Laboratory, 1975, in press.

Dansereau, D.F., Long, G.L., McDonald, B.A., Actkinson, T.R.,
Collins, K.W., Evans, S.H. Ellis, A.M., & Williams, S.

Learning strategy training Program: Paraphrasing strategy
for effective learning. AFHRL- TR- 75 -46. Lowry AFB, Colo.:
Technical Training Division, Air Force Human Resources Lab)
oratory, 1975, in press.

Dansereau, D.F., Long, G.L., McDonald, B.A., Actkinson, T.R.,
Collins,K.W., Evans, S.H., Ellis,A.M., & Williams, S.
Learning strategy, training program: Questions and answers

for effective learning. AYHRL-TR-75-48. Lowry AFB, Colo.:
Technical Training Division, Air Force Human Resources Lab-
oratory, 1975; in press.

Dansereau, D.F., Long, G.L., McDonald, B.A., Actkinson, T.R.,
Collins, K.W., Evans, S.H., Ellis, A.M., & Williams, S.
Learning strategy training program: Visual imagery for

.effective learning. MERL-TR-75-47.. Lowry AFB, Colo.:

Technical raining Division, Air Force Human Resources Lab-

oratory, 1 5, in press.

56



Davis, W. L. & Phares, E. J. Internal-External Control
as determinants of information-seeking in a social
influence situation. Journal of Personality, 1967,
35, 547-561.

Deignan, G. D. Delta vocabulary test. Personal Communication..
1973.

DiVesta,\F. J., Ingersoll, G., & Sunshine, P. A factor
analysis of immapry tests. Journal of Verbal
Learning and Verbal Behavior, 1971, 10, 471-479.

F

E Dubin, R. & Taveggia, T. C. The teaching-learning
paradox. Eugene, Oregon: University of Oregon
Press, 1968.

Frase, L.1% Effect of question location, pacing, and
mode upon retentfon of prose\ aterial. Journal of
Educational Psychology, 1968, 9, 244-249.

Gay, L. R. Temporal position of reviews and its effect
on the retention of mathematical rules. Florida
State University Computer-Assisted Instru4ion Center,
Personnel and Training Research Program, TiceOl of
Naval Research, April 30, 1971, NTIS NO. AD 279 055.

Hart, J. T. Memory and the feeling of knowing experience.
Journal of Educational Psychology, 1965, 56, Z08-216.

Haslam, W. L. & Brown, W. G. Effectiveness of study-
. skills. instruction for high school sophomores. Journal

of Educational Psychology, 1968, 59, 223-226.

Hershberger, W. A..& Terry, D. F. Delay of self-testing
in three types of programmed text. Journal of

Y

Educational Psychology, 1965, 56 (1), 22-30.

Hunkins, Francis P. The effects of analysis and evalua-
tion questions on various levels of achievement.
Paper pre-iiRE&I at the meeting og the American Educa-
tional ReSearch Association, Chicago, February 1968.

57

00062



Lindsay, P. H..& Norman, D. A. Human information
An introduction to psychology. New York: Academic
Press, 1972.

Melton, A. & Martin, E. (Eds.), Coding Processes in
Human Memory. New York: Wiley & Sonsi'.1972.

Paivio, A. Mental imagery in associative learning and
memory. Psychological Review, 1969., 76 (3), 241-'
263.

Paivio, A. Imagery and verbal processes. New York:
Holt Rinehart, anCiainston, 1971,

Persensky, J. J. & Senter, R. J. An investigdtion of
"bizarre" imagery as a mnemonic device. The
Psychological Record, 1970., 20, 145-150.

Phares, E. J. Differential utilization of information
as a function of internal-:external control.
Journal of Personality, 1968, 36, 649-662:

Robinson, F. P. Effective study. New Yok: Harper
. and Brotliers, 1946, s 0

Rothkopf, Ernst Z. Learning from writtemanstructive
materials: An exploration of the contra of
inspection behavior by test-like events.
American Educational Research,Journhl, 1966,
(4), 2,11-249.

Rothkopf, E. Z. & Bisbicos, E. E. Selective
facilitative effects ot enterspersed questions on
learning from written materials. Journal of
Educational Psychology, 1967, 58 (IT731:

Rotter, J. B. Generalized expectancies for internal
versus external control of reinforcement.
Psychological Monographs, 1966, 80 (Whole no. 609).

Schwartz, D., Sparkmen, J. P., &'Deese, J.
The process of understanding and judgments of
comprehensibility. Journal of Verbal Learning and.,
Verbal Behavior, 1970, 9, 87-93.

Seeman', M. Alienation and Social learning in a
reformatory. American Journal. of Sociology, 1963,
69, 270-284.

`58.

00063 ts



Oz.

Appendix A

Post. Training Questionnaire
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a

LEARN= $TXti-V1'4GIES TRAXNING;
PO$TirQUgSTIONNAIRE.

3

De not put your name .on this document.
Please. circle which of the ,following'
.connection techniques you were given:

imagery

question-answer

paraphrase

60
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qt

,

(1) Did you find the first tape presented during
concentration training distracting?

(a) very Much so'
(b) somewhat ,

(c) very little
(d) not at all

oY

Comments (Would you p14.ase .mhAt you can
remember of this tape):

(2) Did you find the second tape presented during
concentration training distracting?

(a) .very much so
(b) somewhat
(c) very little
(d) not at all

Comments (Would you please include what you can
remember of this tape):

A-1
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(3) Did you find the third tape presented during
concentration training distracting?

(a) very xnubh so
(b) somewhat
(c) very little
(d) not at all

Comments (Woula you. please include What you can
remember of this tape):

(4) Did you use the connections fohned by your
technique in attempting to remember information
necessary to answer the test questioss?

(a) Very much. so
(b) somewhat
(c) very little
(d) nqt at ,all

Comments:

r

A-2
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(5) Do ydu think the connection technique was useful
to you in the testing sessions3

(a) 'very much so
(b) somewhat
(c) very little
(d) pot at ,all

Comments: is

(6) Do you think that yoU will use your connection
.technique in studying'forcOurses:

(a) very much so
(b) somewhat
(c) very little
(d) not at all

,

Comments:

A
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(7) Do you- feel that you became better at using the
technique as yoti practised it more:

(a) very much so
) somewhat
) very little

(d) not at all

Comments:

03) Do you think other students would benefit from
using yeout connection technique:

(a) very much so
'(b). somewhat
(c) very little
(d) not at all r- .s

Comments:

LI

A-4
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O

-(9) Did you learn anything useful from the retrieval
training ses0.on?

(a) vdry much
(b) some
(c) very little
(d) nothing at all

Comments:

(10) Did You use the technIquei presented during
retrieval training in the testing sessions?

(a) very much so
(b) somewhat
(c) very little
(d) not at all

Comments:

A-5
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(11) Will-you use the retrieval techniques in future
courses?

(a) -very much so
(b) somewhat
(c) -very little.
(d) not at ail

Comments:

O

(12) Did.the concentration training help you to
increaset your ability to concentrate?

(a) very much so
(b) somewhat
(c) very] little
(d) not at all

A-6
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(13) In comparison to ustraight" reading, did y u feel
better able t cdneentrate when you wire using
your connection technique?

(a) very-much so
(b) somewhat
(c) very 'little
(d) not at all

Comments:

0

(114) Do you think studying will be more enjoyable
when you are using your connection technique?

(a) _very much so
(b) somewhat
(c) very little
(4) .not at all

Comments:

A-7
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4

(15) Do you feel you Awed further practice wl.th your
connection echnique?

(a) a large amount
(b) some
(c) very little.
(d) none

Comments: (If.appropriate please indicate which
kind of practice would be helpful).

,(16) Which tape played during concentration training
was the most distracting

. (a) 1 (Behavioral Objectives)
(b) 2 (Beyond the Horizon)

, (c) 3 ( Marat de Sade)

,(17) Which tape playedduring concentration training
was the least distracting

(a) 1 (Behavioral Objectives)
o(b) 2 (Beyond the Horizon)

(c) 3 (Marat de Sade)

A-8



Appendix B

Measures and Standard Deviations.

Depepdent Measures for all

Four Groups
a



Ims.gexx Connection Group:

1

Perftwmanbe on the Dependent

and Individual Difference Measures

Items Mean
Standard
Deviation

'A..

2.

Understanding Rating Experience

9.87

6.23.

3.33

1.38:

"Understanding Rating" Passage
Score C15 =tends)4

o

Mean Understanding Rating for
the Above Passage (1 -9)

(The above exercises were given
to all groups prior to training)

Concentration'Experience

3. Low Distraction Passage Score 10.42 2.85
(Concentration, 15 Items.)

4, Mean Understanding Rating for
the Above Passage (1-9)

.6.06 1.00

5. Medi,um Distraction Passage 7.29. 3.27.

Scoke (Concentrtion, 15 Items)

6. Mean Understandin Rating for,
the Above Passage -9)

5.73 1.40.

7. High Distraction Passage 9,21. 3.24
Score (emncentration, 15 Items)

8, Mean Understanding Rating for
the Above Passage (1-9)

5.81 1.36

%
B-2
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Imagery Connection Group (continued)

Items Mean
Standard
Deviation

Training Assessment

13,15

5,43

11.33

5.36

9.56

'2.51

1.25

3.60

1.40

3.04

*9-. 1st Tra.3.31419 Assessment
Passage:Score CZO Iterds1

10. Mean Understanding Rating
for the Above Passage CV-9I

11. 2nd Training Assessment _17,

Passage Score (20 Items)

12. Mean Understanding Rating
for the Above Passage (1-9)

13. 3rd Training Assessment
Passage Score (20 Items)

o

14. Mean Understanding Rating
for the Above Passage (1-9)

5.59 1:34

15. 4th Training Assessment 9.46, 2.48
Passage (Moderate Distractions)
Score (20 Items)

16. Mean Understanding Rating
for the 'Above Passage (1-9)/

5.49 1.21

Post Training Assessment

17. Post Assessment Test Score 27.23 9.13.
(Essay Format)

Individual Difference Measures

18. Imagery Scale 73..38 8,)52

19. Delta Vocabulary Test 31.29 7.62

20. Rotter's InternalExternal 11.88
. 4.24

Scale
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Question-Answer Connection Group:

Performance on the Dependent

and Individual Difference Measures

Items Mean
Standard
Deviation

1111.

i.

2.

Understanding Rating Experience

10.08

6.45 .

3.19

1.31

"Understanding Rating" passage
Score (15 Items).

Mean Understanding Rating for
the' Above Passage (1-9)

Crhe above ..xercises were given
to all groups prior to training)

Concentration Experience

3. Low Distraction Passage Score 3.01
(Concentration, 15 Items)

4. Mean Understanding Rating for
the Above Passage (1-9)

5.36 1.37

5. Medium Distraction passage 7.06 2.96
Score (Concentration, 15 Items)

'6. Mean Understanding Rating for
the Above Passage (1-9)

4.77 1.89

7. High Distraction Passage 8.98 3.52
Score (Concentration, 15 Items)

8. Mean Understanding Rating for
the Above Passage (1-91

5.51 1.77

O

B-4
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Qu stion-Ans/or Connection Group (continued) a

Items Mean

r

Standard.
Deviation

Training Asse.,sment

12.71. 2.851st Training Assessment
Passage Score c2a Itemsj

10.. 'Mean Uriderstanding Rating
for the Above PaSsage ( .1-91

.947

11. 2n0 Training Assessment 11.52 3.82
'Passage Score .(20 Items).

12. Mean Understanding Rating
for the Above Passage (1 -fl

5.30 1.48

13. 3rd Training Assessment 9.65. 3.20
Passage Score (20 Items)

14. Mean Undeistanding Rating
for the Above Passage (1-9)

5.76 1.25

15. 4th Training Assessment 8.79, 2.84.
Passage Moderate Distractions)
Score (20 Items)

16. Mean Understanding Rating
for the Above Passage (1-9)

4.351 1.94'

post Training ,ssessment

17. Post Assessment Test Score 25.56 9.97
(Essay Format).

,Individual Difference Measures

18. Imagery Scale 69.38 13.53-

19. 'Delta Vocabulary Test 29.58 7.51

20. Rotter's Internal,-Extertal 12.04 4.17
Scale

BL5
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Paraphrase Connection Group:

Performance on the Dependent

and Individual Differencm Measures

"rteins Mean
Standard
Deviation

Understanding Rating"Experience

9.96

5.90

3.36

1.24

1. "Understanding Rating" Passage
Score (15 Items).

2. Mean Understanding Rating for
the Above Passage (1-9)

(The above exercises were given
to all groups prior to training).

Qoeggatxgtion Experience

3. LJow Distractsten-Passage Score 10.77. 2.97
(Concentration, 15 Items)

4. Mean Understanding Rating for
the Above Passage (1-9)

5.71 1.49

5. Medium Distraction Passage 7.37 2.86
Score (Concentration, 15 Items).

6. MeanUnderstanding Rating'for
the Above Passage (1-9)

5.57 1.44

7. High Distraction Passage. 9.54
Score (Concentration, 15 Iteinsi

8. Mean Understanding Rating for
the Above Passage (1-4)

5.80 1.45

B-6



Pdraphrase Connection Group (continued)

Items : ,Mean
Standard
Deviation

Training Assessment,

9, 1st Training. Assessmen.t 13.92 2.9.8
Passage Score (20 Items).

10. Mean Understanding Rating
for the Above Passage C1-91

5.75 1.37

11, 2nd Training Assessment 11.66 3.93
Passage Score (20r Items)

12. Mean Understanding:Rating'
for the Above Passage C1-91

5.39 1.48

13. 3rd Training Assessment 10.28. 3.62
Passage Score .(20 Itemsi t

14. Mean Understanding Rating
for the Above PasSage C1-9)

5.46 1.19

15., 4th Training Assessment 9$.20 3.50
Passage (Moderate Distractions)
Score (20 Items)

16. Mean Understanding Rating
for the Above Passage (1-9)

5.04. 1.62

Post Training Assessment

17. Post Assessment Test Score 28.42 14.61
(Essay Format)

mmIllimlimallmmr

Individual Difference Measures

18. Imagery Sdale 69.24 11.25

19. Delta Vocabulary-Test 30.28 7.29

20. Rotter's Internal-External '11.44 3.196
Scale

B-7
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Control 'Group:

Performance on the Dependent

and Individua1 Difference Measures

items Mean
Standard
Deviation

Understanding Rating Experience

1. "Understanding Rating" Passage
. Score (15 Items).

2. Mean Understanding Rating for
the Above Passa-ge (1-91

(The above exercises were given
to all groups prior to training)

Concentration Experience

3. 1Low Distraction Passage Score
(Concentration, 15 Items)

4. Mean Understanding Rating for
the Above Passage (1-9)

5. Medium Distraction Passage
Score (Concentration, 15 Items)

6. Mean Understanding Rating for
the Above Passage (1-9)

7. High Distraction Passage
Score (Concentration, 15 Items)

8. Mean Understanding Rating for
the Above Passage C1-91

B-8

00081.
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6.36
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Control Group (continued)

Items Mean
Standard
Deviation

Training Assessment

9. 1st Traiming.Assedsment 12.45 3.58
Passage Score C20 Items). r,"

10. Mean Understanding Rating
for the Above Passage (1-91

5.59 1.66

11. 2nd Training Assessment 9.91 4.5'2
Passage Score (20 Items).

12. Mean Understanding Rating
for the Above Passage (1-9)

4.62 1.33

13. 3rd Training AssessMent 8.76 .3.29
Passage Score (20 Items)

14. Mean Understanding Rating
for the Above Passage (1-91

4.97 1.28

15. 4th Training Assessment 7.82 3.31
Passage (Moderate Distractions)
Score (20 Items)

16. Mean.Understanding Rating
for the Above Passage (1-9)

wammiamor...

3.65 1.34

Post Training Assessment

17. Post Assessment Test Score 18.29 10.50
(Essay Format)

Individual Difference Measures

18. Imagery Scale 72.61 8.15

19. Delta Vocabulary Test '28.70 7.62

20. Rotter's Internal-External 12.13 3.27
Scale °
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